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DETAILED ACTION 

Response to Amendment 

Claims 2, 7, 8, and 9 have been canceled by the applicant's amendment. Claims 1, 3-6 
and 10-12 are pending in the instant application. 

Claim Rejections - 35 USC § 103 

The rejection of claims 1-5, 7, and 10-12 under 35 U.S.C. 103(a) as being unpatentable 
over Ikoma et al. (US 5,700,596), and further in view of Kenichi (JP 07-094,182) has been 
overcome by the applicant's amendment. 

The rejection of claims 1-5, 7, and 10-12 under 35 U.S.C. 103(a) as being unpatentable 
over Ikoma et al. (US 5,700,596), in view of Kenichi (JP 07-094,182) and further in view of Sei 
et al (JP 1 1-238,509) has been overcome by the applicant's amendment. 

The rejection of claims 5 and 6 under 35 U.S.C. 103(a) as being unpatentable over Ikoma 
et al. (US 5,700,596), in view of Kenichi (JP 07-094,182) and Sei et al (JP 1 1-238,509,) as 
applied above and further in view of Futoshi et al. (JP 1 1-149,924) has been overcome by the 
applicant's amendment. 

The rejection of claims 8 and 9 under 35 U.S.C. 103(a) as being unpatentable over Ikoma 
et al. (US 5,700,596), in view of Kenichi (JP 07-094,182) and Sei et al (JP 1 1-238,509,) as 
applied above and further in view of Mitsunori et al. (JP 1 1-219,703) has been overcome by the 
applicant's amendment. 
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Allowable Subject Matter 

Claims 1, 3-6 and 10-12 are allowed. 

The following is an examiner's statement of reasons for allowance: 
The instant claims are to a positive electrode for an alkaline storage battery comprising an 
active material comprising a nickel hydroxide powder, wherein the nickel hydroxide is a solid 
solution containing magnesium in 2-7 mole percent of all metallic elements contained in the 
nickel hydroxide. Nickel hydroxide has a tap density of 1 .9 g/cm3 or more and a sulfate ion 
content of 0.5 weight percent or less. The nickel hydroxide material further has a half- width of a 
(101) peak neat 29 = 37-40 degree in a powder x-ray diffraction pattern by CuK a- radiation of 
0.7-1 .2 degrees. The ratio of intensity B of a peak in the pattern attributed to the (001) face near 
20 is equal to 18-21° to intensity A of the peak attributed to the (101) face near 20 equal to 37 to 
40° wherein B/A is 1.1 or more. The sulfate ion content in the nickel hydroxide is 0.5 wt.% or 
less. The active material further contains 0.5-3 parts by weight of an oxide of at least one 
element selected from the group consisting of Y, Yb, Lu, Ti and Ca per 100 parts by weight of 
the active material. 

The prior art does not teach a positive electrode for an alkaline storage battery comprising 
an active material comprising a nickel hydroxide powder, wherein the nickel hydroxide is a solid 
solution containing magnesium in 2-7 mole percent of all metallic elements contained in the 
nickel hydroxide and 0.5-3 parts by weight of an oxide of at least one element selected from the 
group consisting of Y, Yb, Lu, Ti and Ca per 100 parts by weight of the active material wherein 
the nickel hydroxide material further has a half-width of a (101) peak neat 20 = 37-40 degree in a 
powder x-ray diffraction pattern by CuK a- radiation of 0.7-1.2 degrees, a ratio of intensity B of 
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a peak in the pattern attributed to the (001) face near 29 equal to 18-21° to intensity A of the 
peak attributed to the (101) face near 26 equal to 37 to 40° wherein B/A is 1 .1 and a sulfate ion 
content in the nickel hydroxide is 0.5 wt.% or less. 

The most pertinent prior art has been presented. Ikoma et al. (US 5,700,596) teaches a 
positive electrode active material for an alkaline storage battery comprising a nickel hydroxide 
powder solid solution containing magnesium in 2-7 wt. percent in the nickel hydroxide. Nickel 
hydroxide has a tap density of 1.9 g/cm 3 or more. The mixture does not disclose a sulfate ion 
content for a magnesium doped nickel hydroxide. Mixtures of other elements, including cobalt 
and manganese, are noted. The active material is mixed with cobalt powders and cobalt 
hydroxide to form a positive electrode (col. 11, lines 35-65.) The reference is silent to X-ray 
diffraction measurements of the material and does not teach 0.5-3 parts by weight of an oxide of 
at least one element selected from the group consisting of Y, Yb, Lu, Ti and Caper 100 parts by 
weight of the active material. 

Kenichi (JP 07-094,182) teaches a nickel hydroxide material that has a half- width of a 
(101) peak neat 20 = 37-40 degree in a powder x-ray diffraction pattern by CuK a- radiation in 
the range of 0.7-1.2 degrees and with a ratio of A 00 i to B 10 i such that A/B is greater than 1.1. The 
references do not teach a solid solution containing magnesium in 2-7 mole percent of all metallic 
elements contained in the nickel hydroxide and adding an oxide powder material of Y, Yb, Lu, 
Ti or Ca to the mix in 0.5-3 parts by weight to the active material. 

Mitsunori et al. (JP 1 1-219,703) teaches an alkaline storage battery with high use 
coefficient wherein a nickel hydroxide/magnesium solid solution is mixed with 0.5-5% of an 
yttrium oxide material to form a positive electrode. The reference does not teach a positive 
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electrode for an alkaline storage battery comprising an active material comprising a nickel 
hydroxide powder, wherein the nickel hydroxide is a solid solution containing magnesium in 2-7 
mole percent of all metallic elements contained in the nickel hydroxide and 0.5-3 parts by weight 
of an oxide of at least one element selected from the group consisting of Y, Yb, Lu, Ti and Ca 
per 100 parts by weight of the active material wherein the nickel hydroxide material further has a 
half-width of a (101) peak neat 20 = 37-40 degree in a powder x-ray diffraction pattern by CuK 
a- radiation of 0.7-1.2 degrees, a ratio of intensity B of a peak in the pattern attributed to the 
(001) face near 29 equal to 18-21° to intensity A of the peak attributed to the (101) face near 
29 equal to 37 to 40° wherein B/A is 1 . 1 and a sulfate ion content in the nickel hydroxide is 0.5 
wt% or less. 

In addition, Futoshi et al. (JP 11-149,924), however, teaches an alkaline storage battery 
with improved energy density and cycle life wherein a nickel hydroxide solid particle is coated 
with a layer of cobalt oxide materials having a valence of +3 or higher to form a positive 
electrode active material. Further, the nickel hydroxide material has a has a half- width of a (101) 
peak neat 29 = 37-40 degree in a powder x-ray diffraction pattern by CuK a- radiation in the 
range of 0.7-1.2 degrees and with a ratio of Aooi to Bi 0 i such that A/B is greater than 1.1. 

As the prior art does not teach a nickel hydroxide is a solid solution containing 
magnesium in 2-7 mole percent of all metallic elements contained in the nickel hydroxide and 
0.5-3 parts by weight of an oxide of at least one element selected from the group consisting of Y, 
Yb, Lu, Ti and Ca per 100 parts by weight of the active material wherein the nickel hydroxide 
material further has a half- width of a (101) peak neat 20 = 37-40 degree in a powder x-ray 
diffraction pattern by CuK a- radiation of 0.7-1 .2 degrees, a ratio of intensity B of a peak in the 
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pattern attributed to the (001) face near 20 equal to 18-21° to intensity A of the peak attributed to 
the (101) face near 20 equal to 37 to 40° wherein B/A is 1.1 and a sulfate ion content in the 
nickel hydroxide is 0.5 wt.% or less., the claims are allowed. 

The applicant argues that the specific properties of the nickel hydroxide are critical to 
yielding an active material with high discharge voltage and excellent high rate discharge 
characteristics as the addition of Mg decreases the charge efficiency at high temperatures, the 
inclusion of very small amounts of sulfate ion decreases the charge efficiency at high 
temperatures and, as shown in Figs. 4 and 10 of the present application, when the B/A ratio is at 
least 1 .1, the active material utilization rate increases. Inclusion of the oxide has a significant 
effect on the charge efficiency at high temperature. Any comments considered necessary by 
applicant must be submitted no later than the payment of the issue fee and, to avoid processing 
delays, should preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 

Examiner Correspondence 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Ruthkosky whose telephone number is 571-272-1291. The 
examiner can normally be reached on FLEX schedule (generally, Monday-Thursday from 9:00- 
6:30.) If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached at 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Mark Ruthkosky 
Primary Patent Examiner 
Art Unit 1745 




